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'ABSTRACT

in planning and 1nplement1ng an. act1v1ty—centered, conceptually-based
“science program. The guide comsists of the following major sectioms:
AN P01nt-of-V1eu, which sets forth a description of science, its .
~ role im the currlculum, the role of the teacher, and evaluation
: proEednres .which are compatible with a science program based on the
actliive involvement of children in the learning process; (2)
Objectives, which describes awarenesses, attitudes, skills, and
'understandlngs that should be developed through elementary science;
(3) Procéss Skills, which identifies eleven basic skills necessary
for effective "sciencing." ‘A summary chart illustrates the
znterrelatedness of skills at four stages in the elementary school.
Teachers can’ gulde skill development of individual children by means
of the sequence described; (4) Planning for safety, which describes
safety conditions important in the program; (5) Conceptual Areas,
_]whlch outlines and classifies the major content of elementary science
N . the following nine conceptual areass. Adaptation, -Change, ‘

"f;iEqulllbrlun, Interrelatlonshlps, uotlon, Organlzatlon, Space, Time,

ariety. Each of the nine areas is divided into five. subsections:
hings, ‘Matter and Emergy, Earth, The Universe, and Man and

o Techno ogy; and (6) Suggested Bibliography which lists professronal

”.;hooks for science in the elenentary school. (Authors/JR)

This gulde was prepared to assist elementary teachers .
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‘ - -Process Skills Id.cntiﬁes"elevcn' basic skills neocssaty for effective “sciencing.” A summary chart
¢ o . illuktrates the interrclatcdness of skills at-four stages in elementary school. Teachers v
. ~ ¢an gu:de skill developmcnt of mdmdual children by mcans of the sequcncc de- .
-~ scribed, » S

-
B
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1. Living Thmgs S - - llI Earth -
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INTRODUETION

The Elementary Science Guide K-7 was prepared to assist elementary teachers in” planning and implementing
an activity-centered, conceptually-basced science program. As teachers plan activities for children. provision is made

for process skill development as an integral part of learning experiences.

. ' o
The guide suggesis content and zctivities basic to a program of environmental ‘ecological education. Various
sections exantine the interaction of physical and biological forces to form the universe. Understanding of these forces

is necessary for citizens in today’s world.

Appreciation is expressed to the committee of teachers, elementary principals. supervisors, college personnel,
and staff members of the State Department of Education, which worked to prepare this guide. Appreciation is also
expressed to other teachers, principals, and supervisors who joined members of the comniittee in the summer work-

shop to prepare additional material.
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S ¥ verse, finding answers to-the unknown, validating
concepts. and explaining natural and man-made phe-

stand, to modify, and to live in harmony with the forces
" that shape the universe in which he lives. '

plexrtles of the natural world makes it more. important
than_cver that science be a plansied and integral part
of the elementary school curriculum. For the elementary
child, science  provides.-a method for loocking at the
unrversc and stimulates a splrlt of inquiry and wonder.
Children must have.an understanding and appreciation

screntlﬁc knowledge and skill are developed.

quest for answers may be more evident in some children
than in others, but should be encouraged-in all. Appro-

" to pursu¢ inteiests: aroused by this drive for ledrmng
Children: learn through all of the senses. They look,

* . children are’ involved in multi-scnsory activities in ex-
perlmentatlon, dlscovery, and research,

.Gencral. objectives for’ the elemcntary science . pro-
‘gram -are. basced ‘on what is_known about children: and
theslearning process. These ObjCCllVCS take ‘into account
“the realitics of-today and the hopes for the future. The
elementary scicnce program should enable children to:

: .devclop attitudes and values whlch in darly prdc-
- tice assure a quality environment

. mation .

. basic scientific knowledge.

LR , ment of llfe.r_

Full Tt Provided by ERIC.

CIENCE is a changi.ng, dynamic process developed |
by man for the purpose of learhing about the uni--

nomena. Man has always engaged in ¢fforts to under- -

- The increase in man’s understanding of the. ‘com- »

of the mtcrrelatlonshrp of the biological and physrcal .
forces of the universe. With greater understanding of
these. forces, values that insurc the appropriate ‘use of -

Curtosrty is a universal characteristic of children. The:
priate actrvrtles and rcsources should enable childrcn _

feel,,taste, smcll push pull and listen as they explore
‘and investigate their environment. Science is recognized
.as a dynamic, on-gomg, and ever-changmg process as-

. . develop skitls needed to seek. and evaluate mfor- '
.. Use: expcr:mcntatron, dlscovery, and rcscarch wrth -
a variety of materrals to find answers to questlons )
.. develop concepts which are formuiated upon« -

. ;. relate the: contribution of scrence t0 the 1mprove—i n

o Activitics of the ‘science program promote growth of5 .
~.skills needed to recognize problems and their possible

-

solutlons, Through appllcatron of these skills in dailv
living, children acquire information that helps to de-
velop understandmg of the unlverse—from atoms to
stars, from microseopic life to man.. .

I‘he teacher guides children- in. makmg meaningful
and useful the mformatlon discovered in solving prob-

- lems, in answering’ guestions,- and in cxploring the un-

known. In so doing, the teacher stimulates and develops

~ the natural inquisitiveness of all children. . The cﬁectlve o
. teacher:* : :

s enthusnastnc and learns w:th chtldren

.is- sensitive to and accepts the lndrvrduallty of»

children . . .
. .. is supportive in relationships w:th children
.. plans ‘with children, individually and in groups
.. encourages. intelligent" responsrbllrty, initiative.
curiosity, and self-rcliance
...asks guestions Wthh ‘are open-endcd, and lead
~_to. discovery ,
.. - demonstrates .and recognizes crltlcal thlnkmg
i cmploys a variety of instructional procedures
.. secks.and makes available a variety of materials
and resources: in and cut of the classroom °
mterrelatcs aspects of the, curriculum -
uscs a variety of evaluatwe procedures

Evaluatron isa contmuous process ‘used 'to assess all :

aspects of a child’s behavior. ‘Varied ‘evaluative pro- -

‘cedures are necessary to* cover. adequately the' wide:
range of attitudes, skllls, and understandmgs .gained
. by children~Each child is guided to- assess- progress
toward achieving his“own objectives and s helped to -

ldcntlfy areas_for further study. The growth of each

in any evaluation.

* Evaluation’is .also a means of delcrmrmng the effec-

tiveness of the program. . A teacher -evaluates’ materials

and 'teaching- procedures in terms of ‘objectives for a-
* given group of children and for individuals within the
* group. Evaluative techmques ‘may include teacher ob-

servations and tests of various types, as well as evalua-

< .tion. of chlld-devcloped diagrams, charts,” experlments
reports, oral explana\trons and. lllustrations Viewed in
- this light;" evaluatlon is *‘more than measurement of

achlevement, it'is ‘an essentlal part of the teachmg—

g learmng process

*

& 7

- child-in. the’ abrhty to recognize and solve problems to -
combine facts* into " broad . meaningful - concepts, -and
to fespect the ‘total environment should be considered.

ek P b A bt A e e
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© GBJECTIVES FOR SCIENCE

£ BIECTIVES for _clementary scicnce have been .
stated in” this guide in terms of awarcenesses, atti-
tudes, skills, and understandings needed to live in

harmony with the natural world, and to direct activitics

to enhance rather than imperil natura! conditions. -
Experiences in.science help the clementary child
develop: '

1) Awareness of:

a. himself in relationship to the universe
b. man’s attempt to explain natural phenomena

...

¢. interrelated aspects of the environment
d. orderliness of the universe

¢. differences between fact and opinion

f. reliable sources of information and data
g. increasing scientific knowledge

h. influences of scientific knowiedge on life

i. sufety in daily living

2) Auitudes of.
a. open-mindedness -
b. respeet for the opinion of others
c. aceeptance of judgment based on known facts
rather than superstitions

d. curiosity
¢. initiative
© f

. self-direction growing out of sclf-confidence.

3)

4)

-self-discipline, and scif-cvaluation
g. responsibility as a citizen in a lcchnologtcal S0-
ciety
h. ‘willingness to use unant:cnpatcd rgsulls of experi- |
ments or experiences as a basis for further
learning :

Skill in: _

a. utilizing basic processes of obscrving. classifying,
inferring, communicating, predicting, measuring,
interpreting data, questioning and hypothesizing,
experimenting,  constructing and  interpreting
modeis, and making working definitions for in-

- quity and problem solving

b. .critical thinking

c. elfective utilization of materials and equipment

d. cooperative work with students and teachers -

Understanding of:

4. concepts of adaptation, change, cqmllbnum in-
terrelationships, organization, motion, space,
time, and varicty

b. application of scientific knowledge in ddl|} liv-

ing

implicutions and responsibilities involved in usc

of nutural resources _

d. relationship of science to other conteni arcas.

o



PROCESS SKILLS OF SCIENCE

HE process _s_l_cillé of science .are the skills necessary -
for effective “sciencing”, and are used by the child-

to gather information, thus enabling him to build
.cén‘cepts about th_e world in which he lives. Through
this skill development the child builds proficiency in
locating, organizing, recording; transmitting, and evalu-
ating infoi'mation, and acquires'a means of refining his
thinking. )
Eleven skills are described -in this gui'de.- The se-

Quential development for each skill has been grouped-

into four broad stages to serve as indicators for teach-

ers in planning. Process skill development should be

‘an integral part of science activities for children.

* Once a skill level has been developed, it will be -

used- as needed- in the child’s experience and activities.

These skills continue to be emphasized at succeeding

levels, but in increasingly more complex situations. This -

strengthens the child’s ability to apply the skill and

helps him develop readiness for the more complex proc-

ess skills. Just as development from simple to complex

is evident in skill sequence, skill interrelatedness is evi-
dent in scope. A particular activity by the children will
frequently serve for development of more ‘than one

process skill.
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SKILL

LEVEL

GBSERVING

Observing . involves using
one ar more cf the senses in
a personal experience of e
vironmental preception. This
skill is employed in every
phase of daily living. When
direct observation is inade-
quate or impossible, indirect
methods are used. Observa.
tions may be influenced by the
background and previcus ex-
periences of the sbserver.

CLASSIFYING

Crassifying involves 8srang-
ing or distributing objects or
events according to # method
or system. The process of
classifying is based on observ-
ing re'ationships which exist
between obects or events.

COMMUNICATING

Communicatirg involves
transmitting data from multi-
sensory observations, (Infer-
ences, predictions, and other
types of informatien, ideas, or
explanations are communi-
cated by various types of
media. Accumuiated Gaia may
be recorded for accuracy of
communication,

MEASURING

Measuring involves devetop-
ing @ comparison or quanta-
tive description of such prop-
erties as length, area, voiume
weight, temperature, or pres-
sure. Both standard and non-
standard units are used in the
deveiopment of the skill.

INFERRING

Inferring irvolves suggest-
ing explanations, reasons, or
causes for events which have
occurred, Direct observation
of the event may or may not
have been mse. Explanations
may be devetoped after obu r-
vations of related events.

inferences, even though
hased on judgment and evalu-
ation, are not always walid
interpretations of whet redliy
oceurrod, Further observa-
tions may be required to es-
tablish the validity of the in-
ferente and may lead to addi-
tional inferences.

inferring requires that an
individua! think and reason
about what has occurred,
while predicting involves sug-
gesting what may occur in the
futur®,

K-2

BEGINNING
ELEMENTARY

Igent:-fies physicat proper
tres of objects by drect ob
sesvation.

Makes observations frem
aifferent positions or loca
tons.

Moves the object being ob-
served for a different perspec
tive.

Groups ohjects on the tasis
ot sbserved likenesses and
d Herences.

Groups famil:ar objects on
the hasis of use [things to
wear. to play with, and tu
write with.)

Groups a set of objects into
subsets based c¢n a single
characteristic.

Describes an observation
verbal.y ur pictorally.

Gives a verbal description
of an object so that another
pefson is able to recognize
the object.

fils objects into matching
ferms,

Orders concrete chiects by
tength or weight.

Uses non standard units nof
measure Such as penc:s or
shoes.

Makes nferences about
BURTYIAY BIDETINCES

Recognizes that observa
tion s the bas s for nfarence

24

EAP.Y
ELEMENTARY

Uses instruments such as
hand lens. thermometer, and
spring batunce as extensinns
of senses.

Differentiates actual ohser
valion from personal interpre
tation

Groups and regroups a set
of objects infe subsets ac
cording to the characteristic
under cons'deration

Groups a set of objects into
subsets on the basis of tws
charactetistics

Records data pertinent 15
the top:c be ng cons-dernd.

Construcis graphs to repre-
sent data cotiected .n an ac
tivity.

Describes  the conditions
which may have influenced an
obses, »*ion and relates these
conditinns to the snformation
ace.ired.

ldentific. objecls as one
dimensional, two dimensional,
ar three dimensmnal,

Selects appropriate tool fur
measur:ng  varieus  physita-
properties of sbjecs.

Uses standarc units of
neasure in English and metric
systems.

Measures force us-ng trals
such as a spring balance.

Distingu:shes betaesn ob
servatuns and ‘nferences.

Davelops an ferance based
upun previnus sbservat.ons

Recognizes that twn pecple
miy make Cifferent inferences
from the sa:me abenrvation

MIDDLE
ELEMENTARY

Observes repeatedly to ac
cumulate sufficient evidence
upon which to base an infer-
ence.

Uses standard measures for
carefully defired observations

Observes a series of events
cier a period of time and
c/ders them chronntogically.

Organizes data into prede
term ned categones.

Classifies data from a series
of observations to indicate
frequency.

Records events in sequence

Records observations ac
cordng to a system developed
for a specific problem under
study.

Uses formulas to generatire
methods of measuring (A 1 x
w:¥ lxwxh)

Uses approximate measures
properly.

Estimiates measures of dis
tance. area. volume, weight
fmass). time, temperature, and
speed.

States several possible n
ferences frarn a group of re-
‘ated ohservations

Separates chservations
which support inferences from
thase which do not.

67

UPPER
ELEMENTARY

Recognizes cause and effect
relationships after observing
r2lated events.

Glassifies data from obset-
vations 35 to relevancy in a
particular investigation or
situation,

Uses various types of media
to obtain and transmit infor
matwon.

Uses various technigues
such a. trianguiation or waler
displacement to measure
iength, area, or volume when
a lool may not be applied in
direct measurement.

Orders objects in one di-
mension {linear}, two-dimen-
sions (area}, and three dimen
sions (volume),

Uses tools of measurement
appropriately.

Uses tools 1o make precise
measurements.

Makes additienal ohserva
tions which can be used to
test an inference.

~ Recognizes limitaticns  of
inferences

Recognizes that inferences
may need to be changed after
additional observat.ons.
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- ing 2 possible result or out-
‘come-on.the basis of infor-
-mation " acquired in one. or
"more -‘observations, Predic-

‘inferences from- observations,
.The ‘accuracy of a predicticn
Is - strongly " effected by the
adequacy of the observation.

" Predicting involves Suggest.

tions. may be made based on

- EXPERIMENTING

Experimenting involves test
ing- a hypothesis under con-
trolled conditions in which

“variables are ‘iimifed. - Proce-

dures 1o gather data zre de-
veloped prior to conducting
the experiment, Some. experi-
ments are based largely on
abservation but more Complex
experiments require applica-

tion of many other skills,

CONSTRUCTING
~ AND
INTERPRETING
MUDELS

Constructing wodels in-
volves the building of 2 men-
tal, physical. or verbal venre.
sentation of an idea. object.
or event as a basis for expta-
nation ang interpretation.
Models may be usod to com-
municate information 4> an.
steate the interrelatcdness of
snbjects, or express abstract
idess.

QUESTIONING
"~ AND
HYPOTHESIZING

Questions arise from data
obtained in observations. Ans.
wering questions or solving
preblemys requites application
of other process skills, Devel-
aping hypotheses requires
that a question, and he pre-
dictions or inferences related
to the question, be stated in
a manner that can be tested
in 2 controlled experiment. If
a question or hypsthesis gives
sise to other questions and
hypotheses, each must be
tested individually.

INTERPRETING
DATA

fnterpreting data is a com-

plex skili involving aspects of -

other skills including observ.
ing, classifying, predicting,
inferring, and communicating.
This process deve'ops skill in
selecting gata wh'ch is mean.
ingful, useful. and appropriale
to the question under study.
Interpretations may be re.
vised when add:tional data-are
Stained,

MAKING
WORKING
DEFINITIONS

" Working definitions are
based upon actual experiences
in whick a child has been ir-
volved. Activities which pro-
duce observable results are
raquired in order to make
working definitions, This type
of gefinilion limits the mean-
ing of 3 term to what is done
and what is observed.

In some aspects of science,
a child may gain meaning from
descripiions of observations.
The general description tells
what is observeé but lacks
the what is dane aspect of
the working definition, (For
example: General Description
—A dry cell contains stored
chemical energy, Working
Definition—A dry cell when
properly connected with two
wires and a ‘light bulb will
tause the bulb to glow.)

i

Makes predictions based on |
=ddence frem ubservat ons of
everyday GCCUTTEnees,

Differentiates between
guessing in which there is
little or no evidence and pre-
dicting wh'ch-is based upon
evidence from observations.

Manigutales ecuipment or
changes posihon te ohtan
diferent perspectives for oh
servation,

Performs simp'e. shorl-term
activilies lto answer some
questions,

Recagnizes certain familizr
objects {dolls. pictyres.
gobes.) as models of real «b
jects.

Develops Guestions coacern
g chservat ons  nferences,
and prad chiens

Records observalions of an
event over a perod of time
ang uses reenrded data to pre
gict the next accurrence of
that event.

Makes predictions on the
basis of recorded data.

Conducts simple experi
ments anid recerds pertinent
observationg.

Develops pictures. stocies,
charts, graphs. or diasrams tr
£xXpress igeas.

Develops three-dimensinry:
models.

States diffcrances between
guestions and prahlems.

Seiects ubservatians whech
assist in answering questions

Selects aata wseful to gos
At questions undfer consider
al-on,

Distinguishes telween 3 gen
oral description and a work
ing defimition,

Uses data from graphs te
make a prediction.

Uses additinnal observa-
tions to medif aredictions.

Identifies constants and
variables inan experiment.

Makes abservations and
analyzes data to arrive at a
conclusion.

tnlerprets mogels and
makes inferences.

Uses two or mare models te
«xptain related evenls.

Distingnishes between apin-
wn, fact, and hypothesis.

Constructs ouestions which
cas he answered through ac
cumulation  and  interpreta
tions of data.

Refines collecled data to
exclude irrelevant material.

Uistinguishes belwean data
obtained by direct ohserva
ton. ond 1geas obfained by
interpretatio: s of the data

Uses collecind data 1o make
an inference or prediction.

Selects from several nbser
valions and expersences data
usetul in stating 3 work:ag
delinition -

Develops altsrnative defim.
ticns for the same word hased
ypen observatien and experi
ence under different cond:
tigns.

Uses quantitative measure-
rienfs to make prediclions
more accurate.

Suggests the outcome of
future observations based
on inferences proposed and
tested.

Designs znd conducts con
trolled experiments to test 2
hypothesis or answer a quaes-
tion,

States limitations of obser-
vations, experiments, infer-
ences and pred-ctions used in
answering questions or test-
ing hypotheses.

Uses measurements to de-
efop models to scale.

Identifies fimitations of
models.

Constructs questions or
hyputheses which can be
evalualed by cbservation, or

‘inference.

Designs experiments with a
control and variable to tesi
questinns of hypatheses.

Cnmmunicates inference or
prediction with the supporting
data,

Refires working definitions
lo include data necessary for
ciarity (n communication,




PLANNING FOR SAFETY

10. Application of safety in everyday situations should
program is contingent upon many factors including be correfated with the science program.

) '[ HE success of an activity-centered elementary science
adequate planning. In addition to general planning

2. To avoid p‘roblems generated by haste, sufficient eral comfort before an animal is brought into the
" time should be allotted for children to perform ac- room.
tivitie
Y IHIES: ) . e 4. Handling of animals should be limited to that
3. When groups o{ children are working wnh limited which is necessary,stich as Ticleaning of quaners.
amounts of equipment, the group should be small or observing in an activity.
enough to prevent accidenis.
4. When working with equipment and materials wnth 5. Children should wash their hands after handling
special hazards, small groups should work _under ammalg
constant supervision, = 6. Cleaning of_ anil.nal containefs should be donc on a _
-5. Equipment should be moved through hallways. at regular basis with wastes disposed of properly.
uncrowded times, and in suitable containers or on 7. Children should be taught respect for the animals
; equipment carts to avoid breakage. as exhibited in proper care and lack of teasing.
6. Use of unfamiliar equipment by children, includin 8. Plants which might produce allergic reactions
! q ! iding ;
saws and knives, may require special instructions. should be excluded from study.
7. Equipment §hould be ipspected for flaws and all - 9. Bacteria cultures should be undertaken only if
defects repaired or equipment replaced. sterile techniques c:an be employed and the teacher
i 8. Heavy equipment should be stored on lower : is -thoroughly familiar with m'°"°'~'"°1°8‘°3‘ pro-
shelves. cedures.
{ 9. All accidents should be reported to school authori- 10. Field studies should include developin'g awareness’

[ SO TR

necessary for development of a sequential program
which includes process skills and concepts and meets
the needs and interests of pupils, specific plans must be
made for safety in all activities. Unfamiliar activities
should be performed by the teacher before being intro-

duced to children. This will allow the teacher to: 2. Hot plates with smooth surfaces rather than coils .
. are preferable to other heating methods.
know what to expect 3. All heat sources should be observed carefully until
estimate time needed cool. . '
anticipate children’s questions 4. If open flame heating devices (candles, propane

check equipnient and materials

acquire needed quantity of equipment and ma-
terials

modify procedures to suit children’s abilities
become cognizant of safety considerations.

General Safety Considerations:

1.

Procedures andsafety considerations should be re-
viewed before beginning any activity.

ties according to procedures established by the
school.

10

Safety with Heat and Electricity:

Any picce of equipment (including a projector)
which is hot shouid not be moved until cool.

or bunsen burners, or alcoho! lamps) are used,
caution is needed regarding loose clothing and
long hair.

Safety with Plants and Animals:

[

Animals brought into the class should be free af
discase and, if mammals, inoculated for rabies.

Poisonous animals should be prohibited. -
Plans should be madc for food, housing, and- gen-

of poisonous plants and animals, and general

_safety procedures.

S



Safety with Chemicals:

1.
2.
3.

Containers should be properly labeled.
Random mixing of chemicals should be prohibited.

Volatile or flammable liquids must be used with
caution near heat sources.

Dangerous chemicals shoild be used only under -

teacher supervision,

Emphasis must be given to the fact that usc of
chemicals réquires that directions for an acuvny
be followed precisely.

11

Eye Protection:

Any activity in ‘which there is danger to the cycs
shall be performed while wearing cye protective devices:
Such -activities would include: '

aegop

heating substances
chipping rocks
using caustic materials

complying with other locally-established safcty
regulations.



CONCEPTUML AREAS OF F114

N planning the organization for the Elementary Sci-
ence Guide, the content of science was classified into

nin¢ conceptual areas:

ADAPTATION
' CHANGE
EQUILIBRIUM
INTERRELATIONSHIPS
MOTION '
ORGANIZATION
SPACE
TIME
VARIETY

These nine conceptuinl arcas arc interrclated and
overlapping and serve as a perspective for science con-
tent which is new for many tcachers. Because of this
interrelatedness, cross references to other sections are
given throughout the guide.

In order to give some structure and consistency to
the organization of content within the conceptual areas,
each was divided into five subsections. The five sub-
sections emphasize the relationship of the conceptual

area to.

I. Living Things

%»‘Z‘z

i

TARY %EEN( ]

f1. Matter and Energy
I Eartl;

1V. The Universe

V. Man and Technology

Each of the subsections outlines appropriate contert
written in language for teachers followed by suggeéted
activities for children. Both the content and activities
must be viewed as a beginning of what might be in-
cluded, rather than a complete coverage of the topic
and activities. Teachers will see opportdnitics to modify
and simplify suggestions as well as opportunities to ex-
tend and enrich them. "

The conceptual arcas may be thought of as themes

of science scparated into threads which when inter-

"~ woven become the fabric of the discipline. The social

12

implications of science and scientific knowledge serve
as the color for this fabric of science; for only as science
serves humanity is its knowledge and skill important.
An effective scienée program helps to produce a
citizenry skilled in appropriate decision making, and
thus capable of meeting the needs of today, the chal-
lenges of tomorrow, and the unknowns of the future
with an attitude of confidence, a sense of responsibility,

and a desire for kndwledge’ which serves humanity.
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DAPTATION is the process of change in the
characteristics of plants or animals which results
~from the interaction with the eavironment over a
period of time. It is a process over which an organism
has no controi. Because the process of change ig very
slow, man observes the end products of the process.
These changes are genctic alteraskoy. afiecting the func-
tion or structure of organisrhs which enable them to
survive and reproduce. If an orgahism adapts to chang-
ing external conditions, it- will survive and produce
offspring which are likely to bc equipped to survive

in those same conditions. Organisms which are unable

to meet their life needs, or fail to adapt, do not survive. -
Somc tvpes of adapative functions such ds thickening -

or thinning of an animal’s fur are related to seasonal

changes. Other adaptive functions may be related to

withstanding daily temperature extremes such as found

in the desert. Body organs of higher animals are
adapted for their functions such as- gills of fish or the

pouch of an opossum.

Adaptations of some organisms arc frequently so
specialized as to limit the habitat. For cxample, many
pond organisms are adapied to the quiet pond environ-
ment, but not to life in a s'»_viftly flowing mountain
stream. Defense mechanisms and protective coloration

are other adap(ixlions which cnable some species to sur-

vive,

13
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ADAPTATION

I Living thmgs arc adapted to their natural environ-
o ment and may adapt to changes in the environment.
Adaptatlon in structure and funcuon has Ll'ldblcd or-
ganisms to meet lifc needs.

A. Special body structures cnable animals to carry on
life processes and survive within the limits of the
environment.

1. Special body structures cnable animals to move
from place to place.
a. Aquatic animals are supported by water, and
have specialized parts to propel them.
b. The appendages of most land animals are

designed for support and movement of the

body

1.) Some apperidages have a  specialized
“foot™ at the end.

2.) Other appendages such as wings may be
specialized for movement through air.

Observe and compare methods of locomotion of:
rabbit—hopping duck—swimming
horse—walking, galloping fish—swimming
squirrel—climbing snake—crawling
bird—flying osmch—runmng

Name the specialized body structures  used by
cach of the above anmmh in moving from pl.lc; to
place.

(R ]

Special body structures cnable animals to obtain

and consume food. _

a. In some. animals, specialized structures serve
the dual purpose of movement and Iood-

© getting.

b. Often the in-take of the digestive system is
specialized into.a mouth”™ which in turn
may have specialized parts.

Study pictures of the mouth parts of carnivorous
{meat cating), ‘herbivorous (plant cating). and
ommivorous (varicty cating) animals. Note teeth.
Classify animals according to their food type.

Compare the beaks of various birds. such as the
woodpecker. robin, hummingbird, pelican. hawk,
and sparrow. Relate beak type to type of food
consumed. : '

—
Investigate the use of prehensile tails by
World monkeys and the oppossum,

New

3. Special body structures enable animals to defend
themselves,
a. Some forms of defense are in part associated
with scasonal environmental changes:
1.) thickening or thinning of fur;
2,) changing color of fur.

Note how man has invented special tools resembl-
-ing specialized body parts of animals to aid in his
locomotion und the movement of his machines
(flippers for sl\m diving, wings of airplanes, snow-
shoes.)

Usc pictures, films, and filmstrips to illustrate the
diverse mcans of moving from place to place.

Take a field trip to a farm to observe animal
movement. '

Make a chart displaying pictures of special body
structures which make movement possible.

Study feet of different animals and discuss the
specialized features in relation to the place the
animal lives, the way it moves. .md the kind of
food it cats.

Refer to Motion' I-A.

ERIC
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Compare the body covering of animals that nor-
mally live in the frigid, temperate. and torrid
ZOmnes, " C

Examine the fur of a pet dog or cat in thg fall and
spring and note changes.

Recad about animals having fur, which changes
color with the scasons. Discuss reasons why this
change may be beneficial to the animal.

- .
b. Other defense forms are in part associated
with predators:
1.) escuping cnemies by flccing;
2.) engaging in combat;
3.) being inconspicuous to cnemics dic to
coloration, or patterning of markings;
4.) having a skin or similar covering which
offers protection (armadillo, turtle, por-
cupine);
5.) other defense adaptations as exhibited
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by animals such as the skunk {odor),
and the oppossum (feigning death).

Investigate the cooperation cf some animals in pro-
tecting the group, or in atlacking other animals.

Graph the speeds of various animals in obtaining
food or escaping enemics.

Read about and- d|scuss lhc camouﬁage of some
snakes, deer, insects, quail, and frogs.

4. Special body structures cnable animals to repro-
duce. '

a. The nature of the reproductive process and
‘associated body structures is related to the
nature of the environment in which the ani-
mais live and reproducc.

b. The number of off-spring produced is di-
rectly related to the problesns of survival
and degree of parental care required.

c. Factors such as cxternal fertilization, jelly-
like egg, lack of parental care, and water
site of egg deposition interact to produce a
high degree of cgg and/or youth mortality;
thus, many thousands of cggs are produced.

d. Factors such as internal fertilization, inter-
nal embryonic development, and high de-
gree of parental caré interact to produce a
low degree of infant mortality; thus, fewer
eggs are produced.

Show filmstrips or films about the development of
a chicken embryo. -

Obtain frog eggs, place in aquanum and watch :

"development.

Obtain praymg mantis cocoons and observe de-
velopment.

Form class committees and obtaln mformatlon to
fill in this chart. (Sections 4c and d of the outline

~ give clues to some of the ideas to ke filled in).

Use reference materials to find information. Look
for the generalizations about a group of verte-
brates. The exceptions to the rule can be covered
in the section Unusual Features or Creatures.
Examine closely the. relationship between the char-
acteristics listed on the left. For example: Does the
fact that reptiles lay cggs with leathery shells, as
opposed to the jelly-like eggs of fish and am-
phibians, mean that reptiles may be found farther
from water?

{
i
1
i
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: Unusual Features )
or Creatures

5. Special body structures cnable animals to ob-
tain oxygen and release carbon dioxide.
a. Gillsin fish,
b. Lungs in reptiles, amphibians, bnrds -and
mammals;
c. Spnracles in msects

Observe fish in the aquarlum

© Use magmfymg gldss to observe aplracles in in-
sects.

e i e N R

6. Spec1a1 body structures enable ammals to com-
municate.
a. Specific sensory organs enable animals to
© receive and respond to stimuli from the en-
vironment. '
b. The ability to communicate is more evident



in some animals (such as mammals) than in
others.

Compare the cars of various animals. Compare the
cyes of various animals. Note differences in size,
" shape, and location. -

Obscrve sounds made by different animals. Note
differcnces. Try to identify animals by sounds.

‘dircction the leaves are turned.

Place a plant on the window sill or toward a source

of light. Water as needed. After several days note
that the leaves are turned toward the light. Turn
the plant 180°, After several days observe the

b. Geotropism

Read about communication among social insects .
such as bees and ants.

L

c. Stimuli from the cnvironment may caus¢

animals - to respond in characteristic be- .
havioral patterns in order to survive.

1.) Hibernation/cstivation
2.) Migration
3.) Sccking shelter

- Identify various animals of interest to the class.
Determine which ones hibernate or migrate in re-
sponse to cnvironmental changes and change of -
food supply. Also determine which animals seck
shelter or build homes of various types. Classify
the animals into appropriate groups as mentioned

Plant some seeds in.a jar so that the seeds are
visible through the glass. (Quick growing sccds
include: radishs, beans, zinnias, marigolds, -and
sunflowers.) As.the seeds germinate note the di-
rection of growth of the foots and stems. Put a
top .on the jar and lay it on its side for several
days. Note the response of the roots and stems of
the germinating secds.

c. Hydrotropism .

above.

7. Somec animals arc structurally ad‘lptcd to in-
. sure survival through a social order in a colony
or group:

Study animals which live in groups such as ants,
bees, and lions.

Establish an ant colony dnd maintain it for a pe-
riod of time. .

B. Special body structures and functions cnable plants
to carry on lifc processes and suryive within limits
of the environment.

1. The lack of special adaptations |nh|b|ts move-
ment of plants from place to place, but move-
ment of plants is identified as the interaction of :

a. Phototropism

Remove one side from a half-gallon waxed milk
carton, and seal the pour spout tightly. Cut out a
rectangular window from an adjacent side leaving
a one-inch border. Use waterproof tape to attach
a picce of glass or heavy plastic to the window.
Make several drainage holes in the bottom of the
carton, line with rocks, and fill with soil. Place the
plant box in a shallow pan to catch water. Plant
several lima bean sceds in the soil at one end
of the carton ncar the window. Observe the germi-
nation of the sceds through the window. Allow the
germination of plants to occur and water regularly
until plants are about two-inches tall and" have
several leaves. Then begin to water the soil at the
end of the carton opposite the end where the
plants arc. Water at this opposite end for several
days. Note reactions of roots after seven to four-

. teen days

Use two potted platns of similar size to demonstrate
the effect of sunlight on a plant. Cover one plant
with a light-proof cover. Provide air and water
for the covered plant. Allow the other plant to
have sunlight, air, and water. Record growth and
other reactions over a period of time. Compare

R

2. As a result of special addpmtmns, plants obtam
food for nourishment.

a Grccn plants arc adapted to take carbon
dioxide and water from the environment and
to produce food (in the presence of sun-
light) while relcasing water and oxygen as
by-products.

results.

Obtain clodea, a common water- plant, from an’
aquarium or supplicr. Examinc a leaf under the
microscopé. The green bodies seen in the cells arc
chloroplasts which contain the chlorophyll.
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Extract chlorophyll from a Icaf (raw spinach or
geranium) by boiling it in water for several min-
utes to soften the ce!l walls (ccllulose). Since AL~
COHOL IS FLAMMABLE, it is necessary to
place a beaker or heat-proof ‘jar containirg the
Icaf and some rubbing alcohol in a large pan con-
taining water. Heat the water to boiling on a hot
plate and allow the lcaf to steep in the hot alcohol
for ten to fifteen minutes. Remove the leaf with
tweezers or tongs. (The alcohol should be green
with the cxtracted chlorophyll.) Rinsc the lcaf
with hot water. Place the leaf in a saucer or on a
paper towel. Place a few drops of tincture of
iodinc on the lcaf. The blue-black color indicates
the presence of starch in” the leaf. (The plant
stores the food (glucose) which it produces as
starch,) This activity produces best results if the
plant has been exposed to.several hours of sun-
light before removing the leaves. Why?

Locate and obscrve fungi growing on trecs or
stumps. '

3. Protection in plants is a passive process due to
limited mobility. Special adaptations for pro-
tection include:

a. Thoms

Examinc thorns on various kinds of plants. Dis-
cuss how the| thorns protect the plant.

b. Bark_.

Examine the bark of vurious trees. Note that the
bark is usually quitc distinctive and can be used
as a clue to the type of tree during winter months
when deciduous trees have no leaves. Discuss how
bark protects a tree.

Cover the top and bottom surfaces of the leaf of a
healthy plant with a thin layer of petroleum jelly.
Allow the plant to have normal water and sunshine
for several days. Compare the treated leaf with
untrcated ones. Explain the result. (The petroleum
jelly covered the stomates preventing the cxchange
of gasses with the environment.)

¢. Thick waxy layer on leaves

Study leaves from many different plants. Explore
the rclationship between Icaf shedding and thick-
ness of waxy layer.

Cover one lcaf on a healthy. plant with aluminum
foil or some other light-proof covering. Allow the
plant to have normal sunlight and water for sev-
cral days. Remove the cover ffom the leaf and
comparc it with others. Explain the results.

d. Fleshy stems

Cactus plants have thick fleshy stems. How do
these stems protcct the desert-dwelling cactus’
plants?

Placc an clodca plant under an inverted clear
plastic or glass funnel in an aquarium. Place a test
tube filled with water over the funncl stem. Allow
several days to pass being surc the plant has plenty
of sunlight. Note the change in the water lgvel of
the test tube. After most of the water has been
displaced (by oxygen), remove the test tube. Test

. for the presence of oxygen by placing a glowing

wood splint in the test tube. Explain the result.
(The presence of oxygen will cause the glowing
splint to glow more brightly or briefly burst into
flame.)

¢. Shedding of leaves

Hypothesize why plants shed their leaves. Read
resource materials to find ev:dence to support or
disprove your hypothesis. -

f. Specialized root systems

Bring examples of different kinds of .roots to class
and compare as to size and shape.

Examine the root systems of several different
plants and young trees noting tap-and hair roots.

. b. Non-grcen plants may be partially or wholly 4. Spec:Jl body structures gnable plants to repro-
i ' parasitic, and are adapted’ to obtain food - duce.
from host plants or decaying material. a. Non-ﬂowermg plants reproduce prlmanly by:

Study the various types of non-flowering plants

, such as- bacteria, algae, fungi (molds, mildews,

“Find the mycelium of mushrooms and note the —yeasts, -mushrooms, lichens), mosses, liverworts,
decaylng leaves or high humus content of lhe so1l and ferns. Find samples of these plants on a field
in which they grow. ' tnp :

Study samples of various types of molded food.
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1.) Cell division, or budding

Grow some yeast cells by adding a quarter yeast
cake or a package of dried yeast to a glass of warm
water containing a teaspoon of dissolved sugar.
Allow the tumbler to stand in a warm. place for
about 24 hours. Place a drop of the yeast culture
on a slide and examine it under the micro.acope
Sketch what is seen. Are different shapcs of cells
seen?

2.) Spore pi'eduction in which cells capablc
of growing mto the plant are encased in
a hard shell.’

Collect several mushrooms and examine the parts.
Cut off the stalk and place three or four toothpicks
at the edge of the cap so the mushroom and
toothpicks look like a stool. If the spores on the
gills appear dark use light paper, and vice-versa.
Coat the appropriate colored paper with egg
white. Place the mushroom with the toothpicks
over the. coated paper and cover with a wide-
mouth jar or decp bowl. After a day or two re-
move the jar and the mushroom carcfully to find a
spore print.

Examine thc¢ spores of mushrooms and puffballs
under a microscope. Examine bread mold with a
magnifying glass to locate site of spore produc-
tion. 4

Placc a-pi'ecc.‘of the_bi'ead mold on a glass slide
and add a drop of diluted blue ink. Examine with

a microscope to locate site of spore production.

. b. ‘Flowcring plants produce seeds which con-
tain the plant embryo and a food supply for
thc embryo.

Dissect a flower "and disﬁlay ovary cbn‘taining
ovules or beginnings of sccds Mount and label
_'parts.

1.) Some flowering plants may also repro-
duce vegetatively in’ which one plant
part is capable of producing a new plant.

‘Study plants like the strawberry to sec how new

‘plants -are formed.

Q
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sprout and a new plant begins to develop.

On a field trip observe how some root systems

Obtain leaves and stems of various plants. Place
them in water and scc which ones will develop
roots. :

_ potato.

Grow new plants from plcces of carrot or sweet

Plant the “cyes” on a potato to see if a new plant
will grow.

2.) Seeds are an advancement over ‘spores

in that the multi-cellular embryo and
food supply of the seed more nearly in-
sure survival.

" remove the seed coat. Scparate the seed into the

Obtain some lima bean seeds. Soak them in water
for several hours to soften the sced. Carefully

two sced leaves. Locate the tiny plant cmbryo at-
tached to one secd leaf. Study the cmbryo with a
magnifying glass.

Do this 'same activity with a corn secd. (This

plant has only one seed leaf.)

c. Seeds and spores are dispersed by such
forces as: :

1.) wind

2.) rain or water

3.) insects, birds, mammals
4.) man '
. 5.) gravity

'6.) exploding seed or spore case

~ different ways seeds are spread.

Gather different types of seeds and explore the

Make a chart of different types of seeds and the
method of dispersal bascd on observation, infer-
ence, or research.

‘5. Special body structures enable plants to obtain
oxygen and release carbon dioxide in the process
of respiration. .

a. Higher plants have openings in their leaf
surfaces called stomates
‘gases can pass. ’

~

through which "
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Use a microscope to observe stomates in the Jeaf
of .the plant. A lecaf from a plant which has soft
tender lcaves can be rolled between your hands
several times to loosen the lower epidermis. Usc a
razor blade or sharp knifc to peel off this- lower
layer of cells. Mount a small scction of the epi-
dermis in waicr on a glass slide, add a cover slip,
and examine with a microscope. Move the slide
carefully until a stomate and its surroundmg guard
cells av¢ found.

Build a model of a cross section of a fcaf including
the stomates and guard cclls.

Refer to Adaptation I-B-2-Activity 3.

b. Somc cxchange of gases’ ‘can occur whcn
gascs arc dissolved in water,

1.) Roots absorb some of these gases with -

the watcr.

Place the roots of a plant in colored water. The
colored water will be absorbed by the roots and
transported throughout the plant.

2.) Aquallc pldnls absorb and rclgasc gascs
in the water.

Y

Pcrform activity 5 Adaplauon I-B-2 in which oxy-

gen produced by elodea is collected.

' —~ - =
C. Adaptations which enable living things to meet life
needs may be passed on to successive gencrations.

< k" Most adaptations occur as gradual changes
-through several gencrations. : ~

Study the changes which have occurred during the
evolution- of the horse.

o

Adaptations in structure and function of plants.
and animals may result from environmental
changes. '

3. Natural selection occurs whén cnvironmental
. cienunistances determine which organisms sur-
vive; thus those best adapted to a particular
situation are survivors which produce future
gencrations.

4. Man has developed variations in plants and
animals by sclcctlvc breeding.

Study various breeds of dogs, most of which man
has developed to suit a particular purpose.

- [
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| JInvite a farmer or county agent to visit the class
and’ discuss various types of crop plants whlch
. man has produced.

“ Living things are.adapted to their natural environ-

ment and may adapt to changes in the cnviron-
ment.” Living -things may adjust to forces in the en-
vironment and “develop chamclcmucs which arc not
genetic ddapmuons

A. Scveral interacting factors composing the dbl()llC
"(physical) cnvironment may alter the physical ap-
pearance of individual orgdnisms without changing
the genetic deC of the organmm
I. Wind

Comparc pictures of the same species of ‘plants
growing in diffcrent cnvironments where high
winds may be a factor. (Example: Live oak trees
growing by the sea and farther inland.

2. Light intensity

Find plants of the same specics growing in shade
and sunlight. Assuming the water supply and
mincral content of the soil to be similar, can a
difference be seen in plant growth and sizc?

Obtain several plants of the same approximate size.
Allow cach to have different hours of sunlight.
Mecasure the growth weekly for several weeks and
graph the results.

- 3: Tempcrature of air, water, or soil

Obtain two plants of similar size. Place one in the
refrigerator for a few days. Kcep the other .in a
warm spot but keep it in darkness as the one in the
refrigerator. Compare after several days. Alternate
the . in-the-refrigerator sequence” with the out-of-
-the-refrigerator sequence for several weeks. Com-
parc the two plants. Periodic measurements, if
taken, can be graphed for comparison.

4. Chemical content of air, water, or soil.

Invitc the county agent or other knowledgeable .
person to discuss how fertilizers affect the growth

of plants, and food supplements affect the growth
of animals.

B. Lengths of scasons as well as the ranges of tem-
perature within a season may affect the appearance,
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- L ~}ammuls. Qe . ; . ! - Arrange a display of drawings or pictures of ani~" |

O I i ' ) mals from the tropics and the tundra. Discuss the
Obm:n' a log on which dnnual growth rings are | appearance of the animals in relation to the habitat
visible. Infer. which years had conditions favor- ! in ‘which they hvc . ‘ T }

ablc for growth as.indicated by a thicker. ring, and

i which yei TS WCrS unfavomblc, as mdlcatud by Q 2. Gcnerﬁ'ily’ animals  from cold u;:ibnq have

shorter, thicker appendages and stockier bodics

: . o ‘ s . lhdﬂ tropic dwellers. . oo o
C. Only living matter can adapt. < : -

‘thinner. rmg

.

o
Study p:cturcs, films,. or filmstrips of poldr and | .-
Si K ) tropic animals. Why do polar dielicrs have short,
I" Ln’mg things arc adapted to their natural ecn- thick appendages, and stocky bodies?
-' : o vironment and may adapt to changes in the en- N S

“.vironment. Organisms are adapted to a specific environ- o ' | )
ment on Earth. ' v o -D. Life as we know it is dependent upon water which
’ _ls a basic component of the protoplasm of cclls.
A. Environments with specific differences bccomc the ' : : .

L

o
i~
i

life spuace for different organisms.
Orgunisms adapted for lifc-in a specific habitat - Gralc a pntato and obsurvc the . hl}_.,h water con--
are structurally different in various ways from ent. . / ,
those of another habitat, : {
: - Place picces of celery or an apple on the desk and
Form class committees and have cach study a "3' ow them to dry out. - ’
different habitat such as: a tidal zone of the ocean, ' i
; deep temperate forest, edge of méadow, swift- . Im'csugdlc various typcs of dried fruits or drlcd
- fowing fresh. water stream, or desert. List the | mcat. _ ‘
5 characteristics of cach habitat and make a chart | : ' — r N

comparing the characteristics. Sclect representative
plants and dnimals from cach habitut and study the : -

<special  adaptations which enable them to live
undc r specific conditions.

IV L1v1ng things arc ddd}‘md u. thul natural en-
o vironment and may adapt’ to changes in - the
environment. Life is adapted to cnwronmcnm] condl-

~

2. Land orgunisnm adjust to a wider range of en-,

prowsmns for i suitable anmmmnt through life-
support systems. :

- ) o o . tions in the universe. N
vironmental conditions thun aquatic organisms.
. : ’ A.- Wherever life is found, dnd whatever it is ]il\C, it
List conditions to which land organisms must ad- I -is adapted to its environment. : _
¢ are S aqus TANISMS. '
just, and compare to those of aquatic organisms. . B. The range of tolerable ‘environmental conditions .
) o : necessary for life is so narrow that- thé possibility
B. Organisms may reuct m,chun‘gcs in the environment ~ that life as we know it is found clsewhere in-the
by adjusting, adapting, or becoming extinet. ’ . universe ‘is a questian which scientists &lccl\ to
1. Some Lhangcs in the environment are seasonal, ANSWET: :
: and organisms remaining must adjust by reac- '
‘ tions such as thickening fur, or shedding leaves. ) o N - s )
: 2. Other organisms unable to adjust to scasonal Since life as we know it is based on the water |
5 change or unable to obtain food after the change composition of cellular proloplasn;, h"(‘;’ would -
_ may migrate or hibernate. ] temperatures outside the range of 0°-100°C (3 2
f i 212°F) affect cells? _ - )
| Study plants and animals of an arca to observe : ' '
their reactions to scasonal changes. - C. Man in u\p[ormg intcr-planctary spac«. must. make

C. Physical or abiotic factors of the environment nay

i affect several species of unimals. — : . e

I Generally those animals living near the eguator Investigate the various life-support sysicms neces- |-

are more colorful lhdl‘l thosc living -necar the sary for extraterrestrial travel.

poles. : : N ‘ A

Q- - | R . |
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Living things are adapted to their natural en- B. All living things are continually cvolving as a result
V. vironment and may adapt to changes in the en- of adaptation to the changing physical environment.
i vironment. Man must learn to live in harmony with : 1. The forms of living lhingvs in an area depend
j% adaptation, and his activities should enhance rather upon their life nceds and the availability of
i than imperil the natural conditions essential to adapta-
i

! materials to satisfy those nceds.
tion. :

¥ r~ ———
¢

A. Succession is a process in which there is gradual Select several wild animals and determine the type
and continuous replacement of one kind of plant/ of food consumed. Based on the food type infer

animal system by another system. the area wherc cach animal lives. - Extend this

1. A community gradually changes over a period activity by selecting other factors which determine

. : of time until it is recognized as another type of where an organism lives.

i - community and the boundary between the old _

; .and new communitics cannot be marked off in ‘Refer to Change I-A-2, Variety I-B-1 and Inter-
time or in space. relationships I-B-1 and 2. '

: : Refer to Equilibrium 1-A-3. 2. Organisms are products of heredity and environ-

ment.

Visit a tree farm operated by a commercial con-
cern or State Forest Service to determine how man ‘ :
hastens succession by reforestation. Refer to Adaptation 1-C; Change I-B; and Or- °
ganization 1-A-1, and 1-B.

Outline normal succession in cut-over woodland

k in eastern United States. . . g
i ' 3. Man is affected by many of the same environ-

mental and hereditary factors which influence.
2. The rate-at which changes occur in a community other organisms and their populations.

may exceed the rate at which organisms can C 4.

adapt. .

Man has altered some environmental and he-
reditary factors. .

A

Refer to Change 1-B. Review the needs of living things. How are man’s

: ) ) needs similar or different? What means does man
Read about the organisms which failed to adapt employ to meet his needs? Do these means differ
and are now extinct, such as dodo bird and dinosaur. in different parts of the world and in different cul-

— — — tures? How? Why?

3. Endangered species may be confined to wild-
life refuges, preserves, or other undisturbed
areas to prevent their extinction.

T e T

C. The culture of a group is its learned behavior in-
cluding customs, habits, attitudes, values, institu-

- tions, and other ways of life.
Cf List some endangered species and describe man’s " 1. The culture of a group may be modified due to
R efforts to preserve them. _ changes in life style brought about by changes

in technology.

4. Wildlife populations have economic, aesthetic,

and biological importance. Compare a child’s day in contemporary US.A.,
— . Ancient Grecce, a primitive tribe in Africa or
Refer to Equilibrium I-B and discuss the relation- South America, and an American‘Indian or Eskimo
ship of various animals in the food chain. tribe in the 1800's.
.k ‘ ) - . : Interview the “old timers” in the community about
N 5. National and state forests have been designated | thejr life style as children. What differences are
as areas .where a community of plants and ani- most outstanding between then and now?
mals live in a relatively undisturbed condition. .

2. Man may need contact with the natural world

Determine the differing purposes of National Parks and other living things for:

and National Forests.

a. inspiriation which frees his creative spirit;

21
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b. recreation and physical activity: ’ " abilitics, and the knowledge which man has
c. change from the complex social structure accumulated and classified.
and pressures.

i Discuss the activities from which cach child re-

Write storics, draw pictures, perform dances, or ceives the most enjoyment. Note the many different
compose music which cxpresses feelings about the activitics. Do these activitics relate to the child’s
beauty of the n.nural‘) world. Why do children physical and mental abilities? Are any of the ac-
enjoy the out-of-doors? Why is a trip to a new tivities preoccupational interests? How will the
place fun and exciting? "1 addition of knowledge contribute to the develop-

ment -of the interest into an occupation or habby?

3. Human resources include physical and mental




LL matter and energy in the universe are continu-
A'é]ly changing. Changes in matter involve energy
exchanges, and may occur naturally or be caused
by man. The melting of ice cream, the burning of a
log, or the bursting of a balloon are changes that are
easily observed. The process of photosynthesis within
-a green plant or the development of an embryo in a
chicken cgg are changes which are usually difficult or
impossible to observe directly.
Changes occur at varying rates of speed. Sugar dis-
solves rapidly in hot water, but many years are required

for the weathering of rocks. Some changes occur so

slowly ‘that they cannot be observed easily. Changes in
climate, for example, may occur so slowly that they
may not be observable in a man’s lifetime. Periodic
changes occur within the solar system, some of which
are rapid and some of which are slow. '
Earth has changed over millions of years. Man has
changed Earth over the centuries. The building of cities,
dams, and highways has changed the surface of Earth.
Wastes from automobiles, cities, and industry have af-
fected living things as well as the quality of our water,